AUTOMATIC CONTROL OF FABRY PEROT INTERFEROMETERS
Division of Physics, National Standards Laboratory, C . S. I. R. Q., Sydney, Australia.
The availability of interferometer plates of 75 mm diameter with errors in flatness less than 1/100 [I] raises the issue of very precise control of Fabry Perot interferometers in order to realize the full potentialities of these plates. There are essentially two parameters to be controlled ; these are the parallelism and spacing of the plates.
A method of automatically controlling the parallelism of interferometers has been described earlier [2] [3] .
To control the spacing a suitable reference scale must be established. One such scale is a monochromatic beam of known wavelength. However, this method is usually too restrictive and too unreliable. A more satisfactory method for general purposes uses a dimensionally stable wedge-shaped reference interferometer as a scale. The spacing of the plates of the main interferometer is controlled to be the same as the spacing of a particular aperture in the wedge-shaped reference interferometer using superposition fringes. By appropriate selection of the aperture of the reference interferometer the main interferometer can be tuned to transmit any wavelength less than a predetermined maximum, which is set during manufacture. Details of the design, construction and performance of an interferometer controlled for parallelism and spacing are described in a paper in Appl. Optics [4] .
tically controlled as described above is to tune the reference interferometers by variation in pressure of the air between their surfaces. In operation the procedure would be as follows. The reference interferometer associated witch each main interferometer is mounted in a pressure enclosure each of which is connected to a common pressure tank. A monochromatic beam (e. g., from a He/Ne laser) is incident on the working apertures of the main interferometers. By rotation of their associated reference interferometers the working apertures are tuned to transmit a maximum. After this has been done the multiple interferometers can then be tuned synchronously by variation of the gas pressure in the reference interferometers. For the applications which I have in mind (the use of multiple interferometers as narrow band filters for solar research), tuning over approximately 100 band-widths is adequate : for resolving powers of lo4 or more a variation in pressure of approximately 4 atmospheres is required which is not unduly difficult.
